Hypothalamic neuropeptide Y/Y1 receptor pathway activated by a reduction in circulating leptin, but not by an increase in circulating ghrelin, contributes to hyperphagia associated with triiodothyronine-induced thyrotoxicosis.
Food intake is regulated by hypothalamic neuropeptides which respond to peripheral signals. Plasma ghrelin and leptin levels reflect peripheral energy balance and regulate hypothalamic neuropeptides such as neuropeptide Y (NPY), pro-opiomelanocortin (POMC), cocaine- and amphetamine-regulated transcript (CART), melanin-concentrating hormone (MCH), and orexins. Thyroid hormone stimulates food intake in humans and rodents. However, the mechanisms responsible for this stimulation have not been fully elucidated. To investigate the hyperphagic response to triiodothyronine (T(3))-induced thyrotoxicosis, adult male rats were studied 7 days after daily intraperitoneal injections of T(3) or vehicle. T(3)-treated rats were markedly hyperphagic. During this hyperphagia, plasma leptin levels were markedly decreased. However, the expression of the ghrelin gene in the stomach and the plasma ghrelin concentrations did not differ between the 2 groups. Hypothalamic NPY mRNA levels were significantly increased and associated with a marked decreased in both hypothalamic POMC and CART mRNA levels in the T(3)-treated rats. Hypothalamic MCH and orexin mRNA levels did not differ between the 2 groups. In addition, hyperphagia was partially reversed by intracerebroventricular administration of the NPY Y1 receptor antagonist BIBO3304. Therefore, the decreased plasma leptin levels could contribute to hyperphagia in T(3)-induced thyrotoxicosis. However, plasma ghrelin levels did not contribute to this hyperphagia.